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(54) TRIAZINE DERIVATIVES 

(57) The present invention relates to a triazine derivative of the general formula (I), 



R1 



(Xi)„ 




CH 3 N> — ?N 



(I) 



NH 2 



H 



(wherein X 1 is a linear or branched C^-C^ alkyl group or a halogen atom, n is an integer of 0 or 1 to 4, provided 
that when n is 2 or more, a plurality of substituents X 1 may be the same or different, and R 1 is a linear or branched 
Ct-Ctq alkyl group which may be' substituted with 1 to 4 C^-C^ aikoxy groups and/or hydroxy groups, provided that 
when the linear or branched C^C^ alkyl group is substituted with 2 or more C 1 -C 4 aikoxy groups and/or hydroxy 
groups, a plurality of the C^-C^ aikoxy groups and/or hydroxy groups may be the same or different), a process for the 
production thereof, and a herbicide containing the above compound. 

The present invention provides a novel triazine derivative which shows remarkably excellent crops-weeds selectiv- 
ity under the bad conditions of an excessive water content, etc., which are liable to cause phytotoxicity, and a herbicide 
containing it as an active ingredient. 
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Description 

Technical Field 

The present invention relates to a novel triazine derivative, a process for the production thereof, and a herbicide 
containing the same as an active ingredient. 

Technical Background 

Triazine derivatives described in International Laid-open Publication WO90/09378 to Applicant are safe to gramin- 
eous crops, rice in particular, in both post-emergence treatment and pre-emergence treatment and exhibit high herbi- 
cidal efficacy against weeds which are hard to control. The general formula of the basic structure of the triazine 
derivative described in the above Publication is as follows. 

(Basic structure A) 



(wherein X 1 is methyl, trifluoromethyl, methoxy or a fluorine atom, n is an integer of 0, 1 or 2, and R 1 is haloalkyl.) 

The above herbicides having high crops-weeds selectivity can control weeds without causing phytotoxicity on crops 
in genereal use, while they sometimes cause phytotoxicity due to various factors such as weathers, environments and 
erroneous use. In particular, growth -inhibiting (particularly, root-inhibiting) herbicides are liable to cause phytotoxicity 
under conditions of an excessive water content. It is therefore desired to develop a herbicide which can control weeds 
without causing phytotoxicity on crops under such bad conditions and which have higher crops-weeds selectivity. 

It is an object of the present invention to develop a novel triazine derivative having high crops-seeds selectivity 
under bad conditions such as conditions of an excessive water content which are liable to induce phytotoxicity, i.e., hav- 
ing safety to gramineous crops under conditions which are liable to induce phytotoxicity and having high herbicidal effi- 
cacy against weeds which are hard to control. 

Disclosure of the Invention 

The present inventors have made diligent studies for achieving the above object and have found that the crops- 
weeds selectivity can be remarkably improved by changing the R 1 of a triazine derivative of the above base structure A 
from the haloalkyl group to an alkyl group on which an alkoxy group and/or a hydroxyl group may be substituted. The 
present invention has been accordingly completed. 

That is, the first gist of the present invention consists in a triazine derivative of the general formula (I), 



R* 




R 1 




H 



wherein X 1 is a linear or branched C^-C^ alkyl group or a halogen atom, n is an integer of 0 or 1 to 4, provided 
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that when n is 2 or more, a plurality of substituents X 1 may be the same or different, and R 1 is a linear or branched 
C-i-C-io alkyl group which may be substituted with 1 to 4 C^-C^ alkoxy groups and/or hydroxy groups, provided that 
when the linear or branched C^~C^ 0 alkyl group is substituted with 2 or more C 1 -C 4 alkoxy groups and/or hydroxy 
groups, a plurality of the C^C 4 alkoxy groups and/or hydroxy groups may be the same or different, 
or salt thereof (to be referred to as "triazine derivative (I)" hereinafter). 

Further, the second gist of the present invention consists in a process for the production of a triazine derivative of 
the general formula (I), 



R ' 




(wherein X 1 is a linear or branched C^-C^ alkyl group or a halogen atom, n is an integer of 0 or 1 to 4, provided 
that when n is an integer of 2 or more, a plurality of substituents X 1 may be the same or different, and R 1 is a linear or 
branched C^C^ alkyl group which may be substituted with 1 to 4 alkoxy groups and/or hydroxy groups provided that 
when the above linear or branched C^-C-io alkyl group is substituted with 2 or more C^-C^ alkoxy groups and/or 
hydroxyl groups, a plurality of the C^-C^ alkoxy groups and/or hydroxy groups may be the same or different), 

which process comprises reacting a salt of alkyibiguanide (to be referred to as "alkyibiguanide salt (II)" hereinaf- 
ter) of the general formula (II), 



Joy* 

(X')n^ f 



H 



H 




CH 3 N N 

X X 

H H 



(M) 



(wherein X 1 and n are as defined above and X 2 is a halogen atom), with an ester (to be referred to as "ester (III)" 
hereinafter) of the general formula (III), 

R 1 COOR 2 (II) 



(wherein R 1 is as defined above and R 2 is a C^~C A alkyl group). 

Further, the third gist of the present invention consists in a herbicide containing, as an active ingredient, the triazine 
derivative (i) which is the first gist of the present invention. 

Further, the fourth gist of the present invention consists in a method of controlling weeds, which comprises applying 
a herbicidally effective amount of the triazine derivative (I), the first gist of the present invention, in the form of its own 
or together with an adjuvant. 



Preferred Embodiments for Working the Invention 



The triazine derivative (I) in which the first gist of the present invention consists is a compound of the following gen- 
eral formula (I) or a salt thereof. 
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(Xi) 



n 




NH 2 



(I) 



In the above general formula (I), X 1 is a linear or branched C^-C 4 alkyl group or a halogen atom. 

When X 1 is a linear or branched C^-C^ alkyl group, specific examples thereof include methyl, ethyl, n-propyl, i-pro- 
pyl, n-butyl, i-butyl, sec -butyl, tert-butyl, cyclopropyl and cyclobutyl. Methyl is preferred. 

When X 1 is a halogen atom, specific examples of the halogen atom include chlorine, bromine, fluorine and iodine, 
and fluorine is preferred. 

X 1 may be substituted on any one of the 2- to 6-positions of the benzene ring, and preferably substituent(s) X 1 is 
substituted on the 3-position and/or the 5-position. 

In the above general formula (I), n is an integer of 0 or 1 to 4, preferably 0, 1 or 2. 

When n is an integer of 2 or more, a plurality of substituents X 1 may be the same or different. 

In the above general formula (I), R 1 is a linear or branched C^C^ alkyl group which may be substituted with 1 to 
4 alkoxy groups and/or hydroxy groups. 

When R 1 is a non-substituted linear or branched C^-C^ alkyl group, which is not substituted with C } ~C 4 alkoxy 
group or hydroxy group, specific examples of the non-substituted linear or branched C^-C^q alkyl group include, in 
addition to the C<\~C 4 alkyl group explained with regard to the above X 1 , n-pentyl, i-pentyl, sec-pentyl, tert-pentyl, n- 
hexyl, i-hexyl, sec-hexyl, tert-hexyl, n-heptyl, i-heptyl, sec-heptyl, tert-heptyl, n-octyl, i-octyl, sec-octyl, tert-octyl, n- 
nonyl, i-nonyl, sec-nonyl, tert-nonyl, n-decyl, i-decyl, sec-decyl, tert-decyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl and cycloheptyl. Preferred are methyl, ethyl, n-propyl, i-propyl, sec-butyl, tert-butyl, i-butyl, n-pentyl and 
cyclohexyl. 

When R 1 is a C^-C^q alkyl gorup substituted with C^~C 4 alkoxy group and/or hydroxy group, specific examples of 
the substituent C-,~C 4 alkoxy group include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, i-butoxy and tert-butoxy 
Preferred are methoxy and tert-butoxy. 

When R 1 is a C^~C W alkyl group substituted with at least two C-|~C 4 alkoxy groups and/or hydroxy groups, a plu- 
rality of the substituents C-i-C^ alkoxy groups and/or hydroxy groups may be the same or different. 

When R 1 is a C^C-,0 alkyl group substituted with 1 to 4 C^C 4 alkoxy groups and/or hydroxy! groups, specific 
examples of the C^C^ alkyl group substituted with 1 to 4 C^C 4 alkoxy groups and/or hydroxyl groups include 
CH 3 OCH 2 -, CH 3 OC 2 H 4 - ( CH 3 OC 3 H 6 -, CH 3 OC 4 H 8 -, C 2 H 5 OCH 2 -, C 2 H 5 OC 2 H 4 -, C 2 H 5 OC 3 H 6 - ( C 2 H 5 OC 4 H 8 -, 
C 2 H 5 OC5H 1cr , HOCH 2 -, HOC 2 H 4% HOC 3 H 6 -, HOC 4 H 8 -, (CH 3 0) 2 CH-, (CH 3 0) 2 C 2 H 3 - t (CH 3 0) 2 C 3 H 5 -, (CH 3 0) 2 C 4 H 7 -, 
CH 3 (OCH 3 )CH-, C 2 H 5 (OCH 3 )CH-, CH 3 OCH 2 (CH 3 )CH-, CH 3 0(CH 3 ) 2 C-, (CH 3 ) 3 C-, CH 2 OH(CH 3 ) 2 C-, (CH 3 ) 2 COH-, 
C 2 H 5 (OH)CH-, methyl-substituted cyclopropyl, methyl-substituted cyclobutyl, methyl -substituted cyclopentyl, methyl- 
substituted cyclohexyl, ethyl -substituted cyclopentyl, and ethyl-substituted cyclohexyl. 

R 1 is preferably a linear or branched C,~C Q alkyl group which may be substituted with 1 to 4 C 1 ~C 4 alkoxy groups 
and/or hydroxy groups. More preferably, R 1 is a non-substituted linear or branched C^-C^ alkyl group, a linear or 
branched C^-Q 4 alkyl group substituted with 1 or 2 C 1 -C 4 alkoxy groups or a linear or branched C^C 4 alkyl group 
substituted with one hydroxy group. Furthermore preferably, R 1 is a linear or branched C 1 ~C 4 alkyl group or a cycloalkyl 
group substituted with 1 or 2 methoxy groups, one butoxy group or one hydroxy group. 

The triazine derivative of the genera! formula (I) in the present invention has optical isomers, and it is generally 
obtained as a racemic modification, while one alone of antipodes can be obtained by a known method such as asym- 
metric synthesis. The triazine derivative (I) of the present invention exhibits herbicidal activity even if it is a racemic mod- 
ification or an optical isomer alone. The triazine derivative (I) of the present invention includes the above racemic 
modification and the above optical isomers. Further, the triazine derivative (I) of the present invention can be used as a 
herbicidally active ingredient even if it is in the form of a salt with an inorganic acid or an organic acid. 

Examples of the acid which can form a salt with the triazine derivative of the present invention include inorganic 
acids such as hydrochloric acid, hydroiodic acid, hydrobromic acid, hydrofluoric acid, sulfuric acid, nitric acid and phos- 
phoric acid, and organic acids such as acetic acid and sulfonic acids including methanesulfonic acid and toluenesul- 
fonic acid. 
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The process for the production of a triazine derivative, in which the second gist of the present invention consists, is 
represented by the reaction scheme, 




H H 
CHa N N 

N N H 2 • HX 2 

H H 



(M) 



(Xi) n 



R*COOR 2 
(HI)- 




Ri 

CH3 N'^—n'N 




N 
H 



(0 



NH 2 



(wherein X 1 , n and R 1 are as defined in the above triazine derivative (I), X 2 is a halogen atom, and R 2 is a C^-C^ 
aikyl group). An alkylbiguanide salt (II) is reacted with an ester (III) to form a triazine ring, whereby the intended triazine 
derivative is obtained. 

The above reaction is preferably carried out in the presence of a catalyst Examples of the catalyst that can be used 
in the present invention include alkoxides such as sodium methoxide, sodium ethoxide and magnesium diethoxide; inor- 
ganic bases such as sodium phosphate, potassium carbonate, sodium hydroxide and potassium hydroxide; and inor- 
ganic bases such as 1,8-diazabicyclo[5,4,0]-7-undecene (DBU), 1,5-diazabicyclo[4,3,0]-5-nonen (DBN), triethylamine 
and pyridine. Preferred are sodium methoxide and sodium ethoxide. 

The amount of the catalyst based on the alkylbiguanide salt (II) is generally 1.1 to 10 equivalent weights, preferably 
1 .5 to 5 equivalent weights. 

The amount of the ester (III) used in the present invention is generally 1 to 10 equivalent weights, preferably 1 to 5 
equivalent weights, based on the alkylbiguanide salt (II). 

The above reaction is preferably carried out in the presence of a solvent, and the solvent that can be used in the 
above reaction is selected, for example, from alcohols such as methanol, ethanol and isopropanol; ketones such as 
acetone, methyl ethyl ketone and cyclohexanone; aliphatic hydrocarbons such as n-hexane, n-heptane and n-decane; 
cyclic hydrocarbons such as benzene, decalin and alkylnaphthalene; chlorinated hydrocarbons such as carbon tetra- 
chloride, methylene dichloride, chlorobenzene and dichlorobenzene; and ethers such as tetrahydrofuran and dioxane. 
Alcohols are preferred, and methanol and ethanol are particularly preferred. 

In the present invention, a dehydrating agent may be used for preventing the hydrolysis of the ester (III). Examples 
of the dehydrating agent that can be used in the process of the present invention include molecular sieve, anhydrous 
calcium sulfate, anhydrous sodium sulfate, sodium carbonate, calcium oxide, aluminum oxide, magnesium sulfate, 
potassium carbonate and barium oxide. Molecular sieve and anydrous sodium sulfate are particularly preferrd. The 
amount of the dehydrating agent is 10 to 200 % by weight, preferably 50 to 100 % by weight, based on the alkylbigua- 
nide salt (II). 

The reaction temperature of the above reaction is generally -10 to 150°C, preferably -10 to 120°C. The reaction 
time is generally 2 to 30 hours, preferably approximately 7 to 15 hours. 

After the completion of the reaction, the reaction mixture is poured in water, and the end product is extracted with 
an organic solvent such as ethyl acetate. The resultant organic layer is dehydrated with a dehydrating agent such as 
anhydrous sodium sulfate, and then the organic solvent is removed by means of distillation under reduced pressure, 
and the like. The resultant residue is purified by means of silica gel column chromatography, etc., whereby the intended 
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triazine derivative can be isolated in the form of a crystal 

The herbicide of the present invention contains, as an essential ingredient the novel triazine derive* nf » h 

p.epa,ad * ,be torn, o,a wenabie powde,. a°„ ^SSSL' 2^ I ^T^T^Z^ 
proton »i,h emuMabiffly. dispersibility and sp,eadabili,y. a surfaaan, can be ^ ' "° 

states such as ,alc, pyrofernte, clay, kaolin. bantonite. add day. „hit, carbon, pL*J^^£%ZZZi£ 
^dcyr^a~^^ 

su* as isopropy, acetate. benzy, acetate and methy, phthaiate. anWes such a's din-^tom^^tSuTS 
□J^T"' SUrt * C,am ^ "* '"^ """"^ n0nlonte Ca ' i °"' c and am ' !h<,, « i<! ""^ «»*° ■* 

■J^ssri'sssr ,nvMo " ma> be used 38 a ^ "* any - - "» 

as rStousa °* ^ "* " " * liquld ' and in Ws -> «"» « 

m nrTLT^ ^""^".aeds, »hich comprises applying a he*ckja»,et(ecli« e amount 0f1hat,iazin.d e ,™ii„. 

The application comprises treating a plant-growing site with the above triazine derivative its salt or is ootical isompr 

^^zsizsz :s:r upon p,ants and use envi ™ whi,e ■ may * ,or 

, l ,rH*!! neXh0 i °\ C ° nt : d,ing weeds ' P rovided b y the present invention, is useful in the planting of gramineous croos 
r! L bar ' ey ' COm ' ° 3t 3nd SOrghum and br °^-leaved crops such as soybean cotton b™t sunfSwer 
so bles rt ' S 3150 MG ° rChard ' V89etableS SUCh 35 ™ Vegetab,e ^ ™< ^TsZl^eZl. 

H«JT« he S iCi ? e ° f th f PreS6nt inVenti ° n iS USe,U ' f0r controllin 9 weeds such as Persian speedwell violet knotweed 
cleavers, w.ld chamom.le. dead nettle, corn poppy, blackgrass, annua, bluegrass, wild oat, ve.vetleaf' co^Webur mom ' 
ng glory, common lamsquaters. slender amaranth, jimsonweed. black nightshade, green ^illSeTrSjSs shat 

ss uor a ht e c Iuh a ,ne H tr ' andra ' m0n0Ch0ria ' t0 ° thCUP ' ,a ' Se Pimpemel ' barnyardgrass 9 bulrush T^Z ^S^Z 
ss upr.ght-clubrush, cyperus serotinus, sigettaria pygmaea and arrowhead. . e « piani, needle 

Examples 

The present invention will be specifically explained with reference to Examples and Herbicide Examples hereinaf- 
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ter, while the present invention shall not be limited thereto. 
(Example 1) 

5 5.00 Grams (16.7 mmol) of 2-(3 , ,5 , -dimethylphenoxy)isopropylbiguanide hydrochloride (corresponding to alkyl- 

biguanide salt (II)) synthesized by the method described in JP-A-63-264465 was dissolved in 30 ml of anhydrous meth- 
anol, and 4.5 g of a molecular sieve 3A as a dehydrating agent was added thereto. While the mixture was stirred at - 
10°C, 1 .80 g (33.4 mmol) of sodium methoxide as a base was added, and further, 1 .47 g (1 6.7 mmol) of methyl propi- 
onate (corresponding to ester (!!!)) was dropwise added. The mixture was stirred for 12 hours, and the molecular sieve 

w 3A was filtered off, and a mother liquor was concentrated with an evaporator. To the resultant residue were added 50 
ml of ethyl acetate and 50 ml of water, to separate the mixture. An ethyl acetate layer was washed with water and dried 
over anhydrous sodium sulfate, and the solvent was distilled off with an evaporator. The residue was purified by silica 
gel column chromatography (developer solvent: hexane/ethyl acetate = 1/1) to give 4.27 g (yield 85 %) of an intended 
2-amino-4-[2-(3\5 , -dimethylphenoxy)isopropylamino]-6-ethyi-1,3,5-triazine. Table 2 shows NMR and IR data of the 

75 obtained triazine compound. 

(Example 2) 

5.00 Grams (16.7 mmol) of 2-(3\5'-dimethy!phenoxy)isopropylbiguanide hydrochloride (corresponding to alkyl- 
20 biguanide salt (II)) synthesized by the method described in JP-A-63-264465 was dissolved in 30 ml of anhydrous meth- 
anol. While the resultant solution was stirred at -10°C r 1.80 g (33.4 mmol) of sodium methoxide as a base was added, 
and further, 1.47 g (16.7 mmol) of ethyl acetate (corresponding to ester (III)) was dropwise added.. The mixture was 
stirred for 12 hours, then, a precipitate was filtered off, and a mother liquor was concentrated with an evaporator. To the 
resultant residue were added 50 ml of ethyl acetate and 50 ml of water, to separate the mixture. An ethyl acetate layer 
25 was washed with water and then dried over anhydrous sodium sulfate, and the solvent was distilled off with an evapo- 
rator. The residue was purified by silica gel column chromatography (developer solvent: hexane/ethyl acetate = 1/1) to 
give 3.45 g (yieid 72 %) of an intended 2-amino-4-[2-(3',5 , -dimethylphenoxy) isopropylamino]-6-methyl-1 ,3,5-triazine. 
Table 2 shows NMR and IR data of the obtained triazine compound. 

30 (Examples 3 - 5 and 7 to 18) 

Reactions were carried out in the same manner as in Example 1 except that the methyl propionate (corresponding 
to ester (III)) used in Example 1 was replaced with esters shown in Table 1. Table 1 shows esters used and structures 
and reaction yields of triazine compounds obtained. Table 2 shows NMR and IR data of the obtained triazine com- 
35 pounds. 

(Example 6) 

With stirring at room temperature, 9.66 g (50.1 mmol) of a solution of 28 % of sodium methoxide as a base in meth- 
40 anol was added to 5.00 g (16.7 mmol) of 2-(3\5'-dimethylphenoxy)isopropylbiguanide hydrochloride (corresponding to 
alkylbiguanide salt (II)) synthesized by the method described in JP-A-63-264465. Further, 5.82 g (50.1 mmol) of methyl 
trimethylacetate (corresponding to ester (III)) was dropwise added. The reaction mixture was refluxed under heat for 7 
hours, a precipitate was filtered off, and a filtrate was concentrated with an evaporator. To the resultant residue were 
added 50 ml of ethyl acetate and 50 ml of water, to separate the mixture. An ethyl acetate layer was washed with water 
45 and then dried over anhydrous sodium sulfate, and the solvent was distilled off with an evaporator. The residue was 
purified by silica gel column chromatography (developer solvent: hexane/ethyl acetate = 1/1) to give 4.94 g (yield 90 %) 
of an intended 2-amino-4-[2-(3',5 , -dimethylphenoxy)isopropylamino]-6-tert-butyl-1,3,5-triazine. Table 2 shows NMR and 
IR data of the obtained triazine compound. 

so (Example 19) 

With stirring at room temperature, 1 1 .5 g (59.7 mmol) of a solution of 28 % of sodium methoxide as a base in meth- 
anol was added to 5.00 g (19.9 mmol) of 2-(3'-fluorophenoxy)isopropylbiguanide hydrochloride (corresponding to alkyl- 
biguanide salt (II)) synthesized by the method described in JP-A-63-264465. Further, 6.93 g (59.7 mmol) of methyl 
55 trimethylacetate (corresponding to ester (III)) was dropwise added. The reaction mixture was refluxed under heat for 7 
hours, a precipitate was filtered off, and a filtrate was concentrated with an evaporator. To the resultant residue were 
added 50 ml of ethyl acetate and 50 ml of water, to separate the mixture. An ethyl acetate layer was washed with water 
and then dried over anhydrous sodium sulfate, and the solvent was distilled off with an evaporator. The residue was 
purified by silica gel column chromatography (developer solvent: hexane/ethyl acetate = 1/1) to give 4.77 g (yield 85 %) 
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of an intended 2-amino-4-[2-(3'-fluorophenoxy)isopropylamino]-6-tert-butyl-1 ,3,5-triazine. Table 2 shows NMR and IR 
data of the obtained triazine compound. 

(Examples 20 and 21) 

Reactions were carried out in the same manner as in Example 19 except that the methyl timethylacetate (corre- 
sponding to ester (III)) used in Example 19 was replaced with esters shown in Table 1 . Table 5 shows esters used and 
structures and reaction yields of triazine compounds obtained. Table 2 shows NMR and IR data of the obtained triazine 
compounds. 

(Examples 22 and 23) 

Reactions were carried out in the same manner as in Example 1 9 except that the 2-(3'-f luorophenoxy)isopropylgua- 
nide hydrochloride (corresponding to alkyibiguanide salt (II)) used in Example 19 was replaced with biguanide hydro- 
chlorides shown in Table 1. Table 1 shows the biguanide hydrochlorides used and structures and reaction yields of 
triazine compounds obtained. Table 2 shows NMR and IR data of the obtained triazine compounds. 
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Table 1 <No. 1) 



Ex. 

No. 


Ester (III) 

as raw nut«rial 


Obtained tri&zinc 
derivative (I) 


Yield 
(*) 


1 


O^OMe 


ChUCH, 
>— v CH 3 N?S>J 
Vr^y N N NH 2 

H 3 C 


85 


2 


CH, 
J 

O^OEt 


^K, i H3 i6i 

H 3 C 


/ z 


3 


O OEt 


CH2CH2CH3 

V — </ N N 
H 3 C 


63 


4 


H 3 C^,CH 3 
O^OEt 


H 3 C^^CH 3 

H 3 C 

M 3 *-» 


34 


5 


CH 3 

O^OEt 


CH 3 

H 3 C JL^ 

H 3 C 


37 


6 


CH 3 

O^OMe 


CH 3 
H 3 C -4-CH 3 

H3C 


90 
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Table 1 (Ho. 2) 



1 

5 1 


Ex . 
No . 


Ester (III) 

as raw naterial 


Obtained triazxne 
derivative (I) 


field 
(*> 


10 


7 


CH 3 
O^OEt 


CH 3 
AcH 3 
V—. CH, N^=\N 

H3C 


45 


15 


K 


O^OEt 


H 3 C 1 

H3C 


90 


20 






9 




25 


9 


9 


H 3 C 1 
\ . CH 3 N/^xN 

^ nh 2 

H 3 C 


45 


30 


10 


HaC^OCHa 
O^OEt 


H 3 C OCH 3 

H 3 C 


55 


35 
40 


1 1 


CH 3 

O^OEt 


CH 3 

lvAoCH 3 
H 3 C JT 

H 3 C 


40 
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Table 1 (No. 3) 



5 


Ex. 

No. 


Estar (III) 

as raw material 


Obtained triatine 
derivative (I) 


Sfield 
< %) 


10 


12 


OCH 3 
0^0 Et 


OCH3 

/ H 

H 3 C 


41 


15 
20 


13 


OCH3 
H3C CHq 

O^O Et 


OCH3 

H 3 C j r 3 

/ H 2 

H 3 C 


34 


25 


14 


CH 3 
0-j-CH 3 
J CH 3 
O^OEt 


CH 3 
^0-{-CH 3 

V— V ^^^N NH 2 
H 3 C 


43 


30 
35 


15 


H 3 CO v .OCH 3 
O^OMe 


H3CO OCH3 

H 3 C T 
\ v CH 3 N/^SN 

/ H 

H 3 C 


43 


40 


16 


|— OH 
HjC """" C H 3 


|— OH 
H 3 C-^CH 3 

H 3 C 


33 
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Table 1 (No. 4) 



Ex . 

No . 


Eater <III) 

as raw material 


Obtained triazine 
derivative (I) 


Yield 
(*) 


17 


0 

H 3 C — 


H 

-CH 3 
"OEt 


OH 

H 3 C CHj 

\ , CH 3 N^nN 


31 


IS 


CH 3 

O^OEt 


CH 3 

HjC v Jk 

) . CH 3 

H ■ 2 

H 3 C 


35 


1 Q 


< 

H 3 C- 


£H 3 

— CH 3 
OMe 


CH 3 

H 


or 

85 


20 


CH 3 
0^*0 Et 


CH 3 

\ v CH 3 N^krsl 


81 


21 


9 


H 


75 
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Table 1 (No. 5) 



Ex. 
No. 


Bioxianide Hydrochloride 
(if) as raw material 


Obtained trianne 
derivative (I) 


Yield 

(%) 


22 


V — V N N NH ? * HCI 
H H 


CH 3 
H 3 C-4-CH 3 

. H 2 


42 


23 


H 3 C 

H H 2 


H 3 C-4-CH 3 

H a C JL 

H 2 


39 



Ex . = Exajnple 



25 



30 



35 



40 



45 



50 



13 
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Table 2 (No. 1) 





Example No. 


IR(cm _ Vl S-triazine 


1 H-NMR * 2 


5 


1 


1560 


1.22(3H, t, J=8.1Hz, CH 2 Ctb), 1.32(3H, t, J=7.2Hz, CHCH 3 ). 2.27(6H, s. 
ArChb * 2), 2.45(2H, q, J=8.lHz, CH^CH^, 3.80-4.05(2H, m t OChb), 


10 


2 


1575 


1.35(3H, d, J=7.2Hz, CHChb). 1.98(3H, s, Triazine-Chb). 2.27(6H, s, 
ArChb x 2), 3.75-4. 10(2H, m, OCfcb), 4.25-4.70(1 H, m, CHNH), 5.10- 
5.60(3H, m, NH, NHg), 6.45-6.70(3H, m, Cghb) 


15 


3 


1550 


0.99(3H, t, J=8.1Hz, CH 2 CHb), 1.36(3H, d, J=7.2Hz, CHChb), 1.50- 
2.00(2H, m, CHgCH 3 ) p 2.29(6H, s, ArChb * 2), 2.20-2.60(2H, m, 
CH^CH 2 CH 3 ) 3.70-4.10(2H, m, OCHg). 4.15-4.70(1H, m, CHNH), 5.00- 
5.70(3H, m, NH. Nhb), 6.40-6.70(3H, m, Cehb) 


20 




1570 


1.22(6H, d, J=7.2Hz, CHaCHChb). 1.36(3H, d, J=7.2Hz t CHChb) 
2.28(6H, s, ArCtb x 2). 2.40-2.90(1 H, m, CH3CHCH3), 3.75-4.20(2H, m, 
OChig), 4.25-4.70(1 H, m, CHNH), 5.05-5.55(3H, m, NH, NH^), 6.45- 

c 7/vaui m 0 Li ^ 
b./U^on, m, OgrvjJ 


25 


5 


1590 


0.91(3H, t, J=8.1Hz, CH2CH3), 1.21(3H, d, J=7.2Hz, CH 2 CHChb) 
1.36(3H, d, J=7.2Hz, CHCHa), 1.30-1 .95(2H, m, CH^CH 3 ), 2.29(6H, s, 
ArChb x 2), 2.20-2.70(1 H, m, CH 2 CHCH 3 ) 3.70-4.20(2H, m, OChb). 4.25- 

a ec/iu m ruMU^ r nr* 1 *^<V3U m mu mu ^ c An.R 7n/ou m r* 1-1 \ 
**.oo^iri, m, oriiNnj, o.uu ■o.ou^on, m, inpi, iNn 2j i, o.*hj~o. fU^on, m, ^qijq), 




1570 


1.28(9H, s, CCH3 x 3), 1.34(3H, d, J=7.2Hz, CHCHa). 2.28 (6H. s, ArChb 
x 2), 3.75-4.20(2H, m, OCH^), 4.25-4.65(1 H, m, CHNH), 5.10-5.50(3H, m, 
NH, NH^), 6.45-6.70(3H, m, C 6 Hq) 


30 


7 


1560 


0.97(6H, d, J=6.3Hz, ChbCHChb). 1.36(3H, d, J=7.2Hz, CHCHa) 2.00- 
2.40(3H ( m, CH^CH), 2.30(6H, s. ArChb * 2 ). 3.80-4. 15(2H, m, OChb). 
4.20-4.65(1 H, m, CJHNH), 5.05-5.50(3H, m, NH, Nhb). 6.45-6.70(3H, m t 

c 6 hb) 


35 


8 


1555 


0.90(3H, t, J=7.2Hz, CH 2 Chb) t 1.36(3H, d, J=7.2Hz, CHChb). 1-10- 
1.50(4H, m, CHbCH2CH 3 ), 1.50-1 .95(2H, m, Triazine-C^Chb), 2.26(6H, 
s, ArChb * 2), 2.25-2.65(2H, m, Triazine-Chb), 3.70-4. 15(2H, m, OChb). 
4.20-4.70(1 H, m, CHNH), 5.10-5.60(3H, m, NH, NH2), 6.40-6.70(3H t m, 
Ceida) 



*1 Potassium bromide tablet method 
40 *2 Solvent: Deutero chloroform, Internal standard: Tetramethylsllane (TMS) 

*3 Melting point: 86.4°C - 88.6°C 
*4 Melting point: 1 07 .5°C - 1 1 (K3°C 



45 



50 



14 
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Table 2 (No. 2) 





Example No. 


IR(cnr 1 ) *1 S-triazine 


1 H-NMR* 2 


5 


9 


1555 


1.36(3H, d, J=7.2Hz, CHCH3), 1.15-2. 10(10H, m, Ctlg x 5), 2.27(6H, s, 
ArChb x 2), 2.35-2.60(1 H, m, Triazine-(CH), 3.75-4.15(2H, m, OCfc^), 
4.20-4.70(1 H, m, CHNH), 5.00-5. 50(3H, m, NH, NH^), 6.40-6.70(3H, m, 
Csda) 


w 


10 


1575 


i.36(3H, d, J=7.2Hz, CHCH3), 1.42(3H, d, J=8.1Hz, CH3CHO), 2.26(6H, 
s, ArCfcb x 2), 3.36(3H, s, OCfcb), 3.80-4.15(2H, m, OCHy , 3.95-4.20(1 H, 
m, OCH), 4.20-4.70(1 H, m, CHNH), 5.35-6.15(3H, m, NH, Nfcy, 6.40- 
6.70(3H, m, Cgtfe) 


15 


11 


1570 


0.98(3H, t, J=6.3Hz, CHgCfcb), 1.36(3H t d, J=7.2Hz, CHCfcb), 1.55- 
2.10(2H, m, CHgCH 3 ), 2.27(6H, s, ArCfcb x 2), 3.36(3H, s, OCH3), 3.65- 
4.00(1 H, m, OCH), 3.75-4.1 5(2H, m, OCfcy, 4.20-4.70(1 H, m, CHNH), 

\j.c\j \j. 1 \j\ot\f 111, 1 n n , 1 n pj , o.tu \j. r \j n, 111, vygngy 


20 


12 


1565 


1.20(3H, t, J=7.2Hz, CHaCHCtb), 1.35(3H, d, J=7.2Hz, CHCfcb) 
2.29(6H, s, ArCfcb x 2), 2.70-3.10(1 H, m, Triazine-CH), 3.20-3.80(2H, m, 

vjilgUOrlgj . O.OH^Ori, 0, vwrTjj, O . OU t. lO^&n, ill, ULrnp/, H.tU h.Dj^ in, 

m, CHNH), 5.10-5.60(3H, m, NH, Nfcy, 6.40-6.70(3H, m, C 6 fcb) 


25 


13 


1555 


1.37(3H; d, J=7.2Hz, CHCfcb), 1.51(6H, s, CCH3 x 2), 2.28(6H, s, ArCfcb 
x o.^o^on, s, uurTjj, o.ou-**. io^n, m, v^ortoj. f.tu^.oo^ 1 n, m, 
CHNH), 5.35-5.90(3H7m, NH, NH^), 6.40-6.70(3H, m, C 6 fcb) 




14 


1570 


1.30{9H, s, CCH3 x 3), 1.35(3H, d, J=7.2Hz, CHCH^), 2.28(6H, s, ArCfcb 
x 2), 3.75-4.15(2H, m, OCfcb), 4.25(2H, s, Triazine-CH^), 4.25-4.65(1 H, 
m CHNI-H *5 8073H m NH NH^ 6 45-6 70C3H m C^H-^ 


30 


15 


1570 


1.35(3H, d, J=7.2Hz, CHCH3), 2.29(6H, s, ArCfcb x 2 ), 3.44(6H, s, OCH3 
x 2), 3.80-4.15(2H, m, OCfcb), 4.20-4.70(1 H, m, CfciNH), 5.00(1 H, s, 
OCH), 5.60-6.30(3H, m, NH, NH^), 6.45-6.70(3H, m, C 6 fcb) 


35 


16 


1570 


1.25(6H, s, CCH3 x 2), 1.36(3H, d, J=7.2Hz, CHCH3), 2.30(6H, s, ArCfcb 
x 2), 3.62(2H, s, CH^OH), 3.80-4.15(2H, m, OCfcy, 4.25-4.65(1H, m, 
CHNH), 4.78(1 H, s, OH), 5.05-5.60(3H, m, NH, Nfcb), 6.45-6.70(3H, m, 
Cgtb) 



*1 Potassium bromide tablet method 

*2 Solvent: Deutero chloroform, Internal standard: Tetra methyls I lane (TMS) 

40 



45 



50 
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Table 2 (No. 3) 



Example No. 


IR(cm" 1 )*l S-triazine 


1 H-NMR* 2 


17 


1560 


1 .38(3H, d, J=7.2Hz, CHChb). 1 .47(6H, s, CChb * 2), 2.30(6H, s, ArChb * 
2), 3.80-4.15(2H, m, OCH^), 4.25-4.70(1 H, m, CHNH), 4.69(1 H, s, OH). 
4.90-5.55(3H, m, NH, NHs), 6.45-6.70(3H, m, C 6 hb) 


18 


1560 


0.98(3H, t, J=8.1Hz, CH 2 Chb). 1.37(3H, d, J=7.2Hz, CHChb). 1.55- 
2.15(2H, m, CH^Chy, 2.27(6H, s, ArChb x 2), 3.80-4. 15(3H, m, OChb. 
OCH), 4.15-4.70(2H, m, OH, CHNH), 4.90-5. 60(3H, m, NH, NH2), 6.40- 
6.70(3H, m, C 6 hb) 


19 


1565 


1.25(9H, s, CCH3 * 3), 1.36(3H, d, J=7.2Hz, CHCH3), 3.75-4.20(2H, m, 
OCH^), 4.25-4.65(1 H, m, CHNH), 4.90-5.40(3H, m, NH, Nfcy, 6.40- 
7.40(4H, m, C 6 HU) 


20 


1570 


1.35(3H, d, J=7.2Hz, CHChb). 2.28(3H, s, Triazine-Chb). 3.75-4.20(2H, m, 
OChb), 4.25-4.70(1 H, m, CHNH), 5.20-5. 70(3H, m, NH, Nhb). 6.45- 
7.40(4H, m, C 6 JdU) 


21 


1560 


1.36(3H, d, J=7.2Hz, CHChb), 1.10-2.10(10H, m, CH^ x 5), 2.10-2.60(1 H, 
m, Triazine-CH), 3.75-4.20(2H, m, OCU^) t 4.20-4.80(1 H, m, CHNH), 4.80- 
5.40(3H, m, NH, NH^), 6.45-7.40(4H, m, CghU) 


22 


1570 


1.26(9H, s t CCtb x 3), 1.36(3H, d, J=7.2Hz, CHChb). 3.80-4.20(2H, m, 
OChb), 4.30-4.80(1 H, m, CHNH), 5.10-5.75(3H, m, NH, Nhb). 6.80- 
7.45(5H, m, C 6 hb) 


23 


1570 


1.27(9H, s, CCH3 x 3), 1.36(3H, d, J=7.2Hz, CHChb). 2.33(3H, s, ArChb). 
3.80-4.20(2H, m, OChb), 4.25-4.80(1 H, m, CHNH), 5.05-5.65(3H, m, NH, 
NH^), 6.60-7.25(4H, m, CgfcU) 



*1 Potassium bromide tablet method 

*2 Solvent: Deutero chloroform, Internal standard: Tetra met hylsi lane <TMS) 



(Herbicide Examples) 

(1) Preparation of herbicide 

97 Parts by weight of taic (trade name: Zeaklite) as a carrier, 1.5 parts by weight of alkyiarylsulfonic acid (trade 
name: Neoplex, supplied by Kao-Atlas K.K.) as a surfactant and 1 .5 parts by weight of a nonionic and anionic surfactant 
(trade name: Sorpol 800A, supplied by Toho Chemical Co., Ltd.) were uniformly pulverized and mixed to prepare a car- 
rier for a wettable powder. 

90 Parts by weight of the above carrier for a wettable powder and 10 parts by weight of the compounds (Com- 
pounds 1 to 23) of the present invention obtained in the above Preparation Examples 1 to 23 or 10 parts by weight of 
one of compounds shown in the following Table 3 (comparative Compounds 1 to 4) for Comparative Examples were uni- 
formly pulverized and mixed to obtain herbicides. 



16 
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Tabic 3 



CEx . 
No. 


Triazine Derivative 




I 


s 

HaC \ >k 
H 3 C 


Compound No . 31 
described in 


2 


S 3 
H 3 C I 
\— X CH 3 N^\N 

\ / fj in iNri2 


Compound No , 22 
described in 
JP-A-63-264465 


3 


F^CH 3 

H 3 C J; 

) ' H 2 

H 3 C 


Compound in Preparation 
Example 2 described in 
WO90/09378 


4 


F_.CH 3 
H 3 C ^\ 

H 


Compound in Preparation 
Example 13 described in 

WOP0/0037Q 



35 

CEx. = Comparative Example 



40 

(2) Entire soil surface treatment test - Text 
Examples 1 - 27 

45 Seeds of wheat and barley as crops and seeds of Persian speedwell as a weeds were sown in 1/5,000-are Wagner 
pots filled with soil (Arakida soil + sand, 1 covered with soil and grown in a greenhouse. Water was fed from a bottom 
of the pot, and the water content of the soil was maintained at a saturated water content of the soil used for the test. 
When these plants were at the stage of 3 leaves, a predetermined amount of the herbicide prepared in the above (1) 
was suspended in water to prepare herbicide suspensions having six different concentrations shown in the following 

so Table 4, and the suspensions were uniformly sprayed onto the entire soil surfaces of the pots at a rate of 500 liters/ha 
each. Then, the plants were grown in a greenhouse, and on 30th day after the treatment, the herbicide was evaluated 
for phytotoxicity to the crops and herbicidal efficacy. The crops-weeds selectivity was calculated on the basis of the eval- 
uation results. Table 4 shows the results. 

The phytotoxcity to crops, herbicidal efficacy and crops-weeds selectivity are shown on the basis of the following 

55 ratings. 
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Phytotoxicitv to crops 





Loss of root portion (to 
non-treated plot) (%) 


0 


0 


1 


1 - 10 


2 


11-20 


3 


21 - 30 


4 


31 - 40 


5 


41 - 



20 

Loss of root portion (%) = (weight of root portion in treated plot/weight of root portion in non-treated plot) x 100 
Herbicidal efficacy 

25 





Ratio of remaining plant 
weight (to non-treated 
plot) (%) 


0 


81 - 100 


1 


61 - 80 


2 


41 -60 


3 


21 -40 


4 


1 -20 


5 


0 



The ratio of remaining plant weight to non-treated = (remaining plant weight in treated plot/remaining 
45 plant weight in non-treated plot) x 100. 

Selectivity 

so Allowable range of phytotoxicitv to crops: Loss of root portion 20 % or less 

Selectivity = [Maximum dosage when the loss of root portion is "2" (20 %) or less]/[Minimum dosage when 

the herbicidal efficacy is "5"] 

55 
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Table 4 (No. 1) 



Test 


Compound 


Dosage 


f ny towoxici uy 


A. V* V*v t 4 s*3 A 1 

iiejrDxcxaax 


osiecuivity 


Example 


Exampl 


g/na 


Wheat Barley 


efficacy 


Wheat Barley 










Pora ian 
















1 


Example 


*1 AAA 

z , uu u 


9 9 
Z Z 


e 


10 10 




NO ♦ 1 


1 AAA 

l , uu u 


1 9 

1 z 


c 

J 








C A A 


T 1 
1 1 


e 
J 








250 


A 1 
0 1 


5 








125 


0 1 


5 








£9 

D Z 


0 0 


4 




Z 




Example 


o Ann 


9 9 
Z Z 




o o 




NO • Z 


1 AAA 

1 , uu u 


1 9 
1 Z 










C A A 

500 


1 1 










250 


0 1 


5 








i 7c 


0 1 


4 








o z 


n n 

U vl 


** 




3 


Example 


2 , 000 


2 z 


e 
D 


lb lo 




No ♦ 3 


1 , 000 


1 1 


C 

0 








500 


1 1 


e 

D 








250 


0 1 


5 








19^ 

X Z 3 


0 1 


5 








£ 9 
OZ 




J 




4 


Example 


O AAA 

2/000 


I 9 
Z Z 


c 


10 10 




No . 4 


*% AAA 

1 , 000 


1 9 
1 Z 


c 
J 








500 


1 z 


5 








250 


0 1 


5 








1 9S 


0 1 


5 








o z 




4 




3 


Example 


"1 AAA 
Z / UUU 


*) 9 
Z Z 


c 






NO • D 


1 AAA 

X t uu u 


9 9 

z z 


J 








C A A 


1 1 
X X 


c 

D 








250 


A 1 

0 1 


e 








125 


0 1 


5 








O Z 




4 




6 


Example 


O AAA 

2 f 000 


z z 


c 


io io 




No . 6 


1 , 000 


1 1 


c 








500 


1 1 


c 
0 








^ C A 

25 0 


A 1 

U X 


c 








125 


0 0 


5 








62 


0 0 


4 




7 


Example 


2,000 


2 2 


5 


16 16 




No. 7 


1/000 


1 2 


5 








500 


1 1 


5 








250 


0 1 


5 








125 


0 1 


5 








62 


0 0 


4 
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Table 4 (No. 2) 



Test 


Compound 


Dosage 


Phytotoxicity 


Herbicidal 


Selectivity 


Example 


Example 


g/ha 


Wheat Barley 


efficacy 


Wheat Barley 










Persian 












Speedwell 




a 


Example 


2,000 


2 2 


5 


8 8 




No. 8 


1,000 


1 2 


5 








500 


1 1 


5 








250 


0 1 


5 








125 


0 1 


4 








62 


0 0 


4 




9 


Example 


2,000 


2 3 


5 


16 8 




No. 9 


1,000 


2 2 


5 








500 


2 2 


5 








250 


1 1 


5 








125 


0 1 


5 








62 


0 0 


4 




10 


Example 


2,000 


2 3 


5 


16 8 




No. 10 


1,000 


1 2 


5 








500 


1 1 


5 








250 


1 1 


5 








125 


0 1 


5 








62 


0 0 


4 




11 


Example 


2,000 


2 3 


5 


16 8 




No. 11 


1,000 


1 2 


5 








500 


1 1 


5 








250 


0 1 


5 








125 


0 0 


5 








62 


0 0 


4 




12 


Example 


2 ,000 


2 2 


5 


16 16 




No. 12 


1,000 


1 1 


5 








500 


1 1 


5 








250 


1 1 


5 








125 


0 1 


5 








62 


0 0 


4 




13 


Example 


2,000 


2 2 


5 


16 16 




No. 13 


1,000 


1 2 


5 








500 


1 1 


5 








250 


0 1 


5 








125 


0 1 


5 








62 


0 0 


4 




14 


Example 


2 ,000 


2 2 


5 


8 8 




No. 14 


1,000 


1 2 


5 








500 


1 1 


5 








250 


0 1 


5 








125 


0 1 


4 








62 


0 0 


3 
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Table 4 (No. 3) 



Tgb t 


Compound 


Dosage 


Phytotoxicity 


HerDiciaai 


Selectivity 


Example 


Example 


g/ha 


Wheat Barley 


efficacy 


Wheat Barley 










rBrsian 












Speedwell 




13 


Example 


2,000 


2 3 


5 


16 8 




No • 15 


1/000 


1 2 


5 








500 


1 1 


5 








250 


0 1 


5 












c 

D 








62 


A A 
0 0 


A 

4 




16 


Example 


2 , 000 


2 2 


5 


8 8 




No . 16 


1 , 000 


1 2 


5 








500 


1 1 


5 








250 


0 1 


5 








IOC 


U J. 


4 








o2 


A A 
0 0 


4 




17 


Example 


2 / 000 


2 3 


5 


16 8 




No . 17 


1 , 000 


2 2 


5 








500 


1 1 


5 








250 


0 1 


5 










U U 


e 
O 








62 


A A 

0 o 


A 

4 




18 


Example 


2 , 000 


2 2 


5 


16 16 




No . 18 


1 , 000 


1 2 


5 








500 


1 1 


5 








250 


0 1 


5 












c 
D 








62 


0 0 


4 




19 


Example 


2 / 000 


2 3 


5 


16 8 




No « 19 


1 , 000 


2 2 


5 








500 


1 2 


5 








250 


1 1 


5 










ft 1 












a. n 
u u 


4 




20 


Example 


2 , 000 


2 2 


5 


, 8 8 




No . 20 


1 , 000 


1 2 


5 








500 


1 1 


5 








Ten 


A 1 

U J. 


c 
D 








125 


0 1 


4 








62 


0 0 


4 




21 


Example 


2,000 


2 2 


5 


16 16 




No. 21 


1,000 


1 2 


5 








500 


1 1 


5 








250 


0 1 


5 








125 


0 1 


5 








62 


0 0 


4 
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Table 4 (No. 4) 





Test Example 


Compound 


Dosage g/ha 


Phytotoxicity 


Herbicidal efficacy 


Selectivity 


5 




Example 








Persian Speedwell 












Wheat 


Barley 




Wheat 


Barley 




22 


Example No. 22 


2,000 


2 


2 


5 


16 


16 








1,000 


1 


1 


5 






10 
























500 


1 


1 


5 












250 


0 


1 


5 












125 


0 


1 


5 






15 






62 


0 


0 


4 








23 


Example No. 23 


2,000 


2 


2 


5 


16 


16 








1,000 


1 


2 


5 












500 


1 


2 


5 






20 
























250 


1 


1 


5 












125 


1 


1 


5 












62 


0 


0 


4 






25 


24 


Comparative 


2,000 


2 


3 


5 


4 


2 






Example No. 1 


1,000 


2 


2 


5 












500 


1 


1 


5 












250 


1 


1 


4 






30 
























125 


0 


0 


3 












62 


0 


0 


1 








25 


Comparative 


2,000 


2 


3 


5 


4 


2 


35 




Example No. 2 


1,000 


1 


2 


5 












500 


1 


1 


5 












250 


0 


1 


3 






40 






125 


0 


1 


2 












62 


0 


0 


1 








26 


Comparative 


2,000 


3 


3 


5 


4 


4 






Example No. 3 


1,000 


3 


3 


5 






45 






500 


2 


2 


5 












250 


1 


2 


5 












125 


1 


1 


5 






50 






62 


0 


1 


4 
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Comparative 


2,000 


3 


3 


5 


4 


4 






Example No. 4 


1,000 


2 


2 


5 












500 


1 


2 


5 






55 






250 


0 


1 


5 












125 


0 


1 


4 












62 


0 


0 


3 
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The results of Table 4 clearly show that the crops-weeds selectivity of the herbicides of the present invention in the 
entire soil surface treatment against Persian speedwell which is difficult to control is as high as 8 to 16 as compared 
with the crops-weeds selectivity of 2 to 4 in Comparative Examples and that the herbidices of the present invention have 
remarkably excellent crops-weeds selectivity even under the condition of an excessive water content which is liable to 
cause phytotoxicity. 

(3) Entire soil surface treatment test 2 - Text Examples 28 to 33 

The treatment in the above entire soil surface treatment test 1 was repeated except that the Persian speedwell used 
in the entire soil surface treatment test 1 in the above (2) was replaced with violet, knotweed and cleavers. On the 30th 
day after the treatment with the herbicides, the herbicides were evaluated for phytotoxicity to the crops and the herbt- 
cidal efficacy. The crops-weeds selectivity was calculated on the basis of the results thereof. Table 5 shows the results. 

The phytotoxicity to the crops, the herbicidal efficacy and the crops-weeds selectivity are shown or were calculated 
on the ratings shown in the above (2). 



Table 5 (No. 1) 



Test 


Com- 


Dosage 


Phytotoxicity 


Herbicidal 


Selectivity 




Ex. 


pound 


g/ha 


Wheat 


Barley 


efficacy 


A B 


C 




Ex. 








A 


B 


C 






26 


Ex. 


2,000 


2 


2 


5 


5 


5 








No. 4 


1,000 


1 


2 


5 


5 


.5 


Wheat 32 32 


16 






500 


1 


2 


5 


5 


5 










250 


0 


1 


5 


5 


5 


Barley 32 32 


16 






125 


0 


1 


5 


5 


5 










62 


0 


0 


5 


5 


4 






29 


Ex. 


2 ,000 


2 


2 


5 


5 


5 








No. 6 


1,000 


1 


1 


5 


5 


5 


Wheat 32 32 


16 






500 


1 


1 


5 


5 


5 










250 


0 


1 


5 


5 


5 


Barley 32 32 


16 






125 


0 


0 


5 


5 


5 










62 


0 


0 


5 


5 


4 






30 


Ex. 


2,000 


2 


2 


5 


5 


5 








No. 13 


1,000 


1 


2 


5 


5 


5 


Wheat 32 32 


16 






500 


1 


1 


5 


5 


5 










250 


0 


1 


5 


5 


5 


Barley 32 32 


16 






125 


0 


1 


5 


5 


5 










62 


° 


0 


5 


5 


4 







Ex. = Example, CEx. = Comparative Example 
A = Violet, B = Knotweed, C = Cleavers 
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Table 5 (No. 2) 



Test 


Com— 


Dosage 


Phy t otoxic ity 


Herbicidal 


Selectivity 




£iA • 


UUU11U 


/ Vi ft 
y / iiQ 


Wheat 


Barley 


efficacy 


A 


B 


c 




ffv 
La • 








A 


B 


C 










11 X . 


*5 Ann 


2 


3 


5 


5 


5 










«o * x y 


i nnn 


2 


2 


5 


5 


5 


Wheat 32 


32 


± 0 






c a n 


1 


2 


5 


5 


5 












250 


1 


1 


5 


5 


5 


Barley 16 


16 


8 






IOC 

125 


0 


1 


5 


5 


5 












62 


0 


0 


5 


5 


4 








32 


CEx. 


2 , 000 


2 


3 


5 


5 


5 










No . 1 


1/000 


2 


2 


5 


5 


5 


Wheat 4 


4 


4 






500 


1 


1 


5 


5 


5 












250 


1 


1 


4 


4 


3 


Barley 2 


2 


2. 






125 


0 


0 


4 


3 


2 












62 


0 


0 


3 


2 


1 








33 


CEx . 


2,000 


3 


3 


5 


5 


5 










No. 3 


1,000 


3 


3 


5 


5 


5 


Wheat 8 


8 


4 






500 


2 


2 


5 


5 


5 












250 


1 


2 


5 


5 


5 


Barley 8 


8 


4 






125 


1 


1 


5 


5 


5 












62 


0 


.1 


5 


5 


4 









Ex. = Example, CEx. = Comparative Example 



A = Violet, ,B = Knotweed, C = Cleavers 



The results of Table 5 clearly show that the crops-weeds selectivity of the herbicides of the present invention in the 
35 entire soil surface treatment against violet, knotweed and cleavers which are difficult to control is as high as 16 to 32 as 
compared with the crops-weeds selectivity of 2 to 8 in Comparative Examples and that the herbidices of the present 
invention have remarkably excellent cropsrweeds selectivity even under the condition of an excessive water content 
which is liable to cause phytotoxicity. 

40 Industrial Utility 

According to the present invention, there are provided novel triazine derivatives which show excellent crops-weeds 
selectivity under the condition of an excessive water content which is liable to cause phytotoxicity, a process for the pro- 
duction thereof, novel herbicides containing them as active ingredients, and a method of controlling weeds with them. 

45 

Claims 

1 . A triazine derivative of the general formula (I), 

50 



55 
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45 



50 




(X«)n H 



R 1 

CH 3 N<^N 



(I) 

NH 2 



wherein X 1 is a linear or branched C^C 4 alkyl group or a halogen atom, n is an integer of 0 or 1 to 4, pro- 
vided that when n is 2 or more, a plurality of substituents X 1 may be the same or different, and R 1 is a linear or 
75 branched C-j-C^ alkyl group which may be substituted with 1 to 4 C^C 4 alkoxy groups and/or hydroxy groups, 
provided that when the linear or branched C^-C^ alkyl group is substituted with 2 or more C^C 4 alkoxy groups 
and/or hydroxy groups, a plurality of the C^-C^ alkoxy groups and/or hydroxy groups may be the same or different, 
or salt thereof. 

20 2. The compound of claim 1 , wherein X 1 is methyl or fluorine atom. 

3. The compound of claim 2, wherein n is 0, 1 or 2. 

4. The compound of claim 3, wherein n is 1 or 2, substituent(s) X 1 is/are substituted on the 3-position and/or the 5- 
25 position on a phenoxy group. 

5. The compound of claim 1, wherein R 1 is a linear or branched C^C Q alkyl group on which 1 to 4 C^C 4 alkoxy 
and/or hydroxy groups may be substituted. 

30 6. The compound of claim 5, wherein R 1 is a non-substituted linear or branched C^C 6 alkyl group. 

7. The compound of claim 5, wherein R 1 is a linear or branched C^~C 4 alkyl group on which 1 or 2 C^C 4 alkoxy 
groups are substituted or a linear or branched Ci~C 4 alkyl group on which one hydroxy group is substituted. 

35 8. The compound of claim 7, wherein R 1 is a linear or branched C^C 4 alkyl group on which 1 or 2 methoxy groups, 
one butoxy group or one hydroxy group is substituted. 

9. A process for the production of a triazine derivative of the general formula (I), 





CM i NWN 



( I ) 



, V1N / , , N N NH 2 

(X')n j_j 



(wherein X 1 is a linear or branched C1-C4 alkyl group or a halogen atom, n is an integer of 0 or 1 to 4, pro- 
vided that when n is an integer of 2 or more, a plurality of substituents X 1 may be the same or different, and R 1 is 
a linear or branched C1--C10 alkyl group which may be substituted with 1 to 4 alkoxy groups and/or hydroxy groups. 
55 provided that when the above linear or branched C1-C10 alkyl group is substituted with 2 or more C^~C 4 alkoxy 
groups and/or hydroxyl groups, a plurality of the C1-C4 alkoxy groups and/or hydroxy groups may be the same or 
different), 

which process comprises reacting a salt of alkylbiguanide of the general formula (II). 
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H H 
CH 3 N N 



(X') 



n 




NHs-HX* 



(ID 



H H 



(wherein X 1 and n are as defined above and X 2 is a halogen atom), 
with an ester of the general formula (III), 



R 1 COOR 2 



(III) 



(wherein R 1 is as defined above and R 2 is a Q^-C A alkyl group). 

0. The process of claim 9, wherein the reaction is carried out in the presence of a dehydrating agent 

1. A herbicide containing, as an active ingredient, the triazine derivative or salt thereof recited in any one of claims 1 
to 8. 

2. A method of controlling weeds, which comprises applying the triazine derivative or salt thereof recited in any one 
of claims 1 to 8 in the form of its own or together with an adjuvant. 

3. The method of claim 12, which is for controlling weeds in the cultivation of gramineous plants. 
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